The paper tests for the existence of human capital externalities, more precisely those stemming from higher education, using a micro-level approach: a Mincerian wage regression augmented with average level of education in a local geographical area (city). To solve identification problems arising due to endogeneity of average education the study exploits a natural experiment provided by the process of economic transition in the former communist economies. We argue that the educational structure of cities under central planning was determined by the government rather than the market; thus the average educational attainment in cities at the end of communism can be regarded as exogenous with respect to wages prevailing after the start of transition. The identification strategy based on the use of the pre-transition average education is applied to data from the Russian Longitudinal Monitoring Survey, RLMS. Empirical results are consistent with the presence of significant human capital (educational) externalities in the Russian economy. According to the estimates, one percent increase in the fraction of people with higher education in a city results in the increase of wages of city residents by 1-2 percent. The result proves to be robust to several changes in the empirical specification.
Introduction
Human Capital Theory states that individuals invest in their human capital -by spending money and time on education and training -in order to enhance own productivity which is in turn rewarded by higher wages. Consistent with this supposition is a vast amount of empirical studies demonstrating that the private return to education -an increase of individual's earnings resulting from one additional year of schooling -falls in the range of 6 to 10% (Card, 1999) . The theory asserts that investments in human capital are undertaken by individuals until the point where the marginal productivity gained equals the marginal opportunity cost (from the individual's viewpoint).
Benefits of human capital accumulation
2 by a person need not pertain to that person solely. An individual's investment in her own human capital may also increase productivity of the other factors of production -physical capital or human capital of others. Importantly, the channels of such influence -the most prominent of which is sharing of knowledge and skills trough formal and informal interaction between people in the same industry, city, region or economy -may not be internalised by individual families or firms which gives rise to human capital externalities. Since Lucas (1988) contribution, the hypothesis on human capital externalities has become a standard modelling tool in the New Growth Theory where they are regarded as a major factor of sustainable growth (Spagat, 2002) . 3 Much of the interest in this area is explained by important policy implications of human capital externalities. This primarily concerns education which is often regarded as a primary means of human capital accumulation. If education has the characteristics of a public good, the private returns to education may underestimate the full returns to society -an increase in total earning resulting from a one-year increase in average schooling. In such case, education is not provided at the efficient scale and public investment in education is desirable.
2 In addition to education and training, human capital accumulation may occur through the learning that experience yields. 3 Besides static productivity externalities such as those suggested by Lucas, higher stock of human capital may facilitate creation and adoption of new technologies or make learning-by-doing more effective thus leading to dynamic human capital externalities (Venniker, 2000) . In addition, there may be other external social impacts, which can in turn have indirect economic effects. The latter include reduction of socially costly activities such as crime as well as benefits arising from enhanced political behaviour (Moretti, 2003) .
The existence of educational and, more generally, human capital externalities remains a questionable issue from both theoretical and empirical perspectives. In theory it has been suggested, for example, that education may play a pure signalling role.
If education is nothing else but a signal of individual's innate ability, the social returns to education are zero: the aggregate income stays unchanged when all workers increase their schooling by one year.
Empirical evidence remains scarce and inconclusive, as emphasized in several recent surveys (e.g., Moretti, 2003; Psacharopoulos and Patrinos, 2002, Sianesi and Van Reenen 2002; Venniker, 2000) . It comes from two types of studies: based on macro-and micro-data. In the empirical macro-economic literature, the stock of human capital is typically used to explain either the long-run level or the long-run growth rate of the economy. The micro approach explores whether, given a worker's educational level (and possibly other characteristics), the worker's wages rise with the average educational level attained in a relevant geographical area, usually a city.
As argued by Krueger and Lindahl (2001) , the micro approach is less suitable for uncovering the social returns to education since it defines educational externalities in a limited way. Indeed, education may affect national income in ways that are not fully reflected in wages -through lower crime, reduced welfare dependence, etc.
Moreover, the focus on a local geographical area prevents identification of externalities that arise if more skilled workers generate ideas used in other regions of the country. Also, spill-over effects may (partly) accrue to employers instead of workers.
In this light, macro-level analysis is a better tool to reveal these wider effects of such investments on economic growth (Sianesi and Van Reenen, 2002) . However, compared with the micro analysis the macro approach faces many more methodological problems in interpreting the coefficient on education. These include measurement of human capital over time and across countries, causality issues, mostly ad hoc nature of model specifications and high sensitivity of estimates to the choice of additional regressors (Sianesi and Van Reenen, 2002) . Krueger and Lindahl (2001) also point out the fragility of macro-economic evidence that is based on cross-country studies and suggest that a focus on growth across regions of countries with reliable data is more promising.
This paper tests for the existence of human capital externalities -more precisely those stemming from higher education -using the abovementioned micro ap-proach and data from a transition country (Russia). From a research perspective, the focus on a transition country may help circumvent a number of methodological problems that complicate identification of human capital externalities in the empirical micro-studies. We exploit the idea that the transition economies offer a unique natural experiment where market forces are imposed on the environment shaped by the central planning mechanism. The basic assumption underlying this paper is that the average educational attainment in the Russian cities at the end of the Soviet time was exogenous with respect to wages prevailing after the start of transition. 4 From a policy viewpoint, knowing the size of the externalities may be useful in determining the optimal level of public support of education.
This paper is organised as follows. Section 2 focuses on the theoretical foundations and design of the micro-studies and outlines several identification problems typical of such studies. Section 3 summarises the existing empirical evidence. Section 4 explains the plausibility and potential gains from implementing a micro-level study using data from a transition country. Estimation framework and data are described in section 5 followed by empirical analysis in section 6. Section 7 concludes.
Identification and measurement of human capital externalities in micro-level studies

Basic framework
The simplest framework that establishes the relationship between individual's earnings and the average stock of human capital in a relevant geographical area comes from a model developed by Lucas (1988) . In this model, externalities are built into aggregate production functions in the form of technological increasing returns while the exact mechanism that generates externalities remains uncovered. This model is sketched below to provide a baseline for subsequent discussion. It is built on the following key assumptions: there exists a competitive economy, production takes place in several regions (cities), output is produced by identical agents (which differ only with respect to their human capital) and is traded on the national market rather than locally.
Let c index cities, i -workers and L c be the number of workers living in a city c. In the simplest model without capital, let y ic be the output (and also the marginal product) of a worker i living in city c. Assume that it depends on the stock of human capital the worker possesses h ic and on the city productivity shifter A c so that
where w ic denotes earnings of worker i. The aggregate production function for a city can be written the following way:
To formalise the idea that interactions among workers raise their productivity, A c is assumed to depend on the aggregate human capital in a relevant city. As in Lucas (1988) model, the aggregate human capital can be measured as the average human capital in the city, H c ,=E c (h ic ), so that
where B c measures a city-specific effect and human capital externalities are captured in elasticity parameter α. 
The last equation provides rationale for using a standard Mincerian regression augmented with the average stock of human capital in a relevant city in order to identify human capital externalities.
More recent models draw the existence of externalities from the process of market interactions (e.g., Acemoglu, 1996) . In Acemoglu's model an increase of the average education of the workforce raises equilibrium wages due to complementarity between human and physical capital even in the absence of technological or learning externalities. Importantly, the earnings equation resulting from this model is very similar to one obtained from the Lucas model. 5 Another possible assumption is that the skills of the most talented individuals create externalities (Murphy, Shleifer and Vishny, 1991) . 6 Analysis of the mechanisms that may generate educational externalities represent a separate issue which lies outside the scope of this paper.
Extensions
An ideal framework for identifying human capital externalities would be a random assignment of different overall levels of human capital across cities, finding identical individuals in the cities and measuring difference in their wages before any sorting
occurs. Yet, such experimental framework is not available. The literature on human capital externalities offers several extensions of the basic model that highlight identification problems accompanying empirical analysis. They primarily focus on unobserved heterogeneity of individuals (e.g., innate ability), selective migration and imperfect substitution among workers with different educational attainments (see, e.g., Acemoglu and Angrist, 2000; Moretti, 2002; Ciccone and Peri, 2002) . These issues are briefly reviewed below.
Heterogeneous individuals. Let workers be heterogeneous in terms of their unobserved ability with higher ability causing higher earnings. In such case, as argued in the empirical literature on human capital externalities (e.g., Acemoglu and Angrist, 2000; Silva, 2002) , estimation may be based on the following model:
where B c is a city fixed effect, A c is the average ability in city c, S c is the average schooling of people living in city c, a ic is ability and s ic -schooling of individual i living in city c.
Ability at the individual and city levels is not observed. This poses no problem in empirical analysis as long as ability does not affect wages or is uncorrelated with schooling and other explanatory variables. If this is not the case, OLS estimate of the parameter of interest, S β , is generally inconsistent.
Selective migration. Identification problems arising from selective migration are discussed in Acemoglu and Angrist (2000) , Moretti (2002) and others. For example, Acemoglu and Angrist (2000) use a simple model to show that positive city-specific shocks to wages attract more educated workers to a city and increase average human capital through migration. This generates positive correlation between average education and wages across cities and may bias OLS estimates.
Similarly, Moretti (2002) argues that unobserved characteristics of cities may be correlated with the share of people with higher educational attainment. Cities with particularly high productivity of skilled workers pay higher wages and therefore attract more skilled workforce. In this case the causal relationship runs from high wages to the average level of education of the labour force, rather than the other way around.
Imperfect substitutability of workers with different level of education. If workers with different educational attainment are imperfect substitutes in production (for which there is ample evidence, e.g., Katz and Murphy, 1992) wage changes may capture the complementarity between skilled and unskilled workers. In particular, under imperfect substitutability an increase in the share of educated workers may raise wages of unskilled workers due to the supply effect even in the absence of any externality. In contrast, wage of skilled workers will tend to go down. Hence, the existence of externalities is firmly established only if an increase in average education is related to an increase of wages of more educated workers. Based on this, Moretti (2002) estimates external returns to education separately for each educational group and compares results for high and low education individuals. This approach, while providing evidence on the existence of externalities, hardly says anything about their magnitude, as emphasised in Ciccone and Peri (2002) .
Empirical evidence from micro-level studies
The first study that attempted testing for and measuring of human capital externalities using Mincerian approach is a paper by Rauch (1993) . Using cross-sectional analysis of US data from 1980 he found that one year increase in average schooling led to 3-5% increase in wages. The average level of education in this study was treated as historically predetermined, which evoked much criticism in subsequent analyses.
Using panel data from Censuses in the US, Acemoglu and Angrist (2000) reported that each additional year of average schooling in a state raised individual wages by 7% (OLS); however, IV estimation -which was intended to circumvent a bunch of identification problems outlined above, in particular endogeneity of individual and average educational attainment -resulted in coefficients that were small and insignificantly different from zero.
Rudd (2000) tested for the existence of human capital spillovers in the US on the state level with a panel dataset. Using OLS estimation and controlling for state fixed effects he finds that the observed correlation between state educational attainment and individual earnings stems from the fact that the average level of education proxies for other, truly productive factors. In other words, the study finds no support for the hypothesis that human capital spillovers affect individual earnings.
Moretti (2002) notes that OLS estimates show a large positive relationship between the share of college graduates in a city and individual wages. He then attempts to control for unobservable individual characteristics and unobservable city-specific shocks that may raise wages and attract people with higher educational attainment to different cities. He finds that a one percentage point increase in the labour force share of college graduates increases the wages of high-school dropouts and college graduates by 1.9% and 1.6% respectively while wages of college graduates raise by 0.4%.
The result that an increase in the supply of college graduates raises their wages of college graduates is consistent with the presence of human capital externalities.
Ciccone and Peri (2002) find significant positive externalities with magnitudes similar to those in Rauch (1993) and Moretti (2002) . However, when imperfect substitutability is allowed for, there is little evidence of positive human capital externalities.
Silva (2002) Overall, the available evidence is contradictory and inconclusive. OLS estimates typically show a positive and significant impact of average education on individual wages. However, when IV estimation is used to circumvent identification problems, the coefficient on average education remains positive but statistically insignificant. This raises the question about the quality of the instruments: weak instruments result in the inflation of standard errors and insignificant coefficients. Indeed, many of the instruments used in the previous analysis -variations in compulsory schooling laws across the states, the presence of land-grant colleges and the demographic structure of cities are likely to be weak. To summarise, endogeneity issues and the quality of the instruments remain the major issues in empirical analysis of human capital externalities on the micro-level.
Identification of human capital spillovers using Russian data
In order to identify human capital externalities, this paper exploits a natural experiment provided by the process of economic transition in Russia. We argue that the educational structure of cities under central planning was determined by the government rather than the market; thus the average educational attainment in cities at the end of communism can be regarded as exogenous with respect to market wages that prevailed after the start of transition.
The main justification for this approach centres upon several features of the planned economies, most importantly the wage setting mechanism the USSR. Indeed, the Soviet economy was characterized by huge job vacancies with no open unemployment. Earnings of workers and salaried employees were determined according to the wage grid which primarily took into account position's respective skill level and the responsibilities it required (Geisheckerb and Haisken-DeNew, 2002) . For ideological reasons mainly, the grid implied extremely small wage differentials and low returns to education; in fact, it resulted in the most egalitarian distribution of income in the world (Munich et al., 2002) . The ultimate effect of the grid was that wages had little to do with actual productivity of workers, including potential productivity gains from local concentration of human capital. This effectively precluded any sorting based on productivity and wage differences in the Soviet time.
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Neither were differences in the price levels across regions conducive to selective migration. Full employment and wage compression were coupled with only slightly varying prices, rents and infrastructure costs across the regions and implied a rather uniform standard of living in different parts of the country. When wages and costs of living are centralized and do not vary much, an individual preferences with respect to the place of residence depend on location-specific amenities 8 which include climate, urban conditions and environmental quality. These remaining incentives to migration were dealt with by introducing migration controls.
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Despite the mentioned equalisation across the Russian regions, they differed substantially in terms of educational composition. The share of college graduates among adult population varied across the 88 regions from 4.3% to 26.4% in 1989, the time of the last census in the USSR. It is usually assumed that the variation in the average education across regions is due to differences in local production of education as well as skill-biased migration (e.g., Jurajda, 2004) . However, Russian data on the regional level from 1989 are at odds with the assumed role of regional colleges. As of 1989, twelve out of eighty-eight regions in the country did not have own universities/colleges and 76 had at least one; nevertheless, the difference in the college share between these two groups of regions is negligible and not statistically significant in 1989 -9.82% versus 10.06%. In contrast, by 2002 the respective shares became 11.09% and 14.52%, and the difference between the two is statistically significant.
The above result that the presence of colleges had little effect on the college share in the Soviet time is consistent with the role of administrative allocation of labour and migration controls in the USSR. In particular, the government regulated the number of specialists produced by the educational institutions in order to match them with the accounted needs of the planned economy and determined not only the overall composition of the workforce with respect to education, but also the distribution across the regions. For example, administrative allocation of labour was applied to graduates of higher education and secondary special educational institutions (Clarke, 1999) . After completion of their studies, the graduates received their first allocation, often in another region, where they had to work for three years. Apparently, the idea behind was that the graduates would settle in the destination regions for good. 10 All these facts provide evidence of exogeneity of the average educational attainment in the Russian regions.
The above said has immediate implications for identification of human capital externalities in Russia and other formerly communist countries. It appears that the pre-transition educational structure of regions (or cities) is a valid instrument for the (presumably endogenous) educational structure of regions/cities in the post-transition period. And it is a strong instrument: the intensity of inter-regional migration flows in the transition countries has been rather low despite the enormous discrepancies in average wages and unemployment rates across regions -a well-documented fact in the transition literature. 11 Thus, one can expect that the pre-and post-transition educational structures of cities are highly correlated. More than that, the pre-transitional educational structure of cities can be considered not only a valid and strong instrument, but also as a predetermined measure of average human capital that can be used in place of the respective contemporaneous measure. Clearly, these identification strategies are unavailable in the context of the established market economies. Finally, we note that the identification strategy based on the historical locations of higher education establishments (the respective variable is extensively used as an instrument for the average level of education in cities) remains valid in the transition context as these establishments were set up by the government, not the market, and hence, their distribution across cities is likely to be orthogonal to the demand for skilled labour and city-specific productivity shocks in the emerging market economy.
Data description
Empirical analysis is based on RLMS (Russia Longitudinal Monitoring Survey) data, one of the few representative surveys of the Russian population which contains indi-10 Some authors argue that this system was not very stringent since it did not prevent people from finding another job or migrating into another area (see, e.g., Clarke, 1999) . Nevertheless, even if people with certain qualification left a particular area, the "central planner" could easily substitute similar individuals for them. 11 Since the start of transition in 1992, the overall inter-regional migration rates in Russia have been low both compared with other countries and with the Soviet time when the state directed migration/labour movement through educational placement and job placement (see e.g., Andrienko and Guriev, 2002 and Hill, 2004) . There is substantial evidence that the labour market mobility in the formerly In particular, the first phase of the survey (rounds 1 to 4) was implemented in 12 cities only (compared with 39 in the second phase), which are too few for identification of the coefficient on the average level of education (especially when additional city-level covariates are added). Note that the effective sample size for identification of the coefficient on average education with RLMS is 39 at best.
There are several problems with specific variables that measure wages and education. As regards wages, the earlier rounds of RLMS, including round 5, contain information on the amount of money actually received from the employer(s) during the calendar month preceding the interview rather than the monthly contractual wage.
The latter is available starting with round 8 only (i.e., from 1998 on). While this is hardly a drawback in studies using data from established market economies (the two wages differ little), unavailability of data on contractual wages entails problems in the Russian case because of the wage arrears that were widespread in the economy in the 1990s. Therefore, we redefine monthly using a simple procedure that takes account of wage arrears (see definitions of variables in Appendix 1). Up to round 6, RLMS provides education data in categorical form only with no information on years of schoolplanned economies is concentrated within and not between regions and sectors (Faggio and Konings, 1999) .
ing. The same applies to actual experience which is reported starting from round 8
only. Therefore, we impute years of schooling based on the highest degree obtained and define potential experience as age minus years of schooling minus seven.
The RLMS data were supplemented with additional information on educational characteristics of cities in 1989. The 1989 USSR census data on average education across cities were obtained from the respective regional branches of Goskomstat, the Russian statistical office (city-level data on education are not publicly available).
These are exact data since they reflect educational attainment of all the inhabitants in each city. 12 This is true of the second phase of the survey, which has been implemented since 1994. In rounds 1-4 that were conducted in 1992-1994 the sampling sites (cities) are different from those in the later rounds. 13 City names are not reported due to the RLMS confidentiality policy. 14 Evidence on changes in the college share across Russian regions is consistent with significant skillbiased migration since the start of transition. Census data show that the variation of the average annual growth in the college share across 78 Russian regions (for which full data are available) increased dramatically between 1989 and 1994 (and also between 1994 and 2002) relative to the pre-transition period, e.g., between 1970 and 1989 (the coefficient of variation of the growth rate in the pre-transition period is nearly 3 times smaller compared with the same coefficient in 1989-1994 and 1994-2002) . Between 1989 and 1994 several regions experienced a decrease in college share up to 13% while some regions experienced an increase of up to 33% (the average increase of the college share for the country as a whole between 1989 and 1994 was from 11.3% to 13.3%, i.e. by 17.6%).
mates are 0.312 and 0.344 respectively. Thus, instrumenting contemporaneous average education in 1994 (measured with error) with education in 1989 can also help to reduce the measurement error bias.
The relationship between the share of college graduates and the number of higher education establishments in a city in 1989 is somewhat peculiar. Figures 1 and   2 show a positive correlation, which is particularly strong due to outliers -Moscow and St. Petersburg. Once these metropolitan areas are excluded, the correlation becomes much weaker. For example, the city with the highest share of college graduates in 1989 with population slightly exceeding 100000, did not host a higher education establishment in the Soviet time. 15 This is a good example of how the centrally planned economy functioned: the government could achieve a target level of skill concentration in a city by using administrative allocation of resources (e.g., allocation of graduates) and not necessarily by establishing an institute or university. The implication for the analysis that follows is that the number of universities/colleges in a city in 1989 may not be a very strong instrument for the share of college graduates, at least at the early years of transition, when the educational structure of cities was still pretty close to the one created by the "central planner".
Last comment concerns the relationship between city size and the number of higher education establishments in a city in 1989. The correlation between the two is quite strong; moreover, the relationship between the two implies one university/institute per 110 thousand inhabitants.
Empirical analysis
We start with a simple OLS regression of log wages on individual characteristics (years of schooling, experience, experience squared and gender) and the RLMS estimate of the city share of adults with institute diploma in 1994. Regression results are reported in Table 2 (model 1 reported in the first column). The coefficient on the college share is 0.86 and statistically significant with standard Huber/White/sandwich estimator of variance. The latter may not be appropriate due to the correlation of error terms corresponding to individuals living in same city. Therefore model 2 estimates the variance-covariance matrix under the assumption that observations are independent across cities, but not necessarily within cities (e.g., a standard clustering option available in Stata is applied). 16 The coefficient on the college share becomes statistically insignificant. These first results should be considered with caution due to potential endogeneity of insh94 and/or its imprecise estimate based on the RLMS data, as There are several weaknesses in this analysis. In general, there are two potentially endogenous regressors in the models: own education and average education and only the latter problem is addressed in models 3-5. Unfortunately, RLMS does not contain any instrument for individual schooling therefore the two admittedly endogenous variables have to be treated asymmetrically. Second, the above models ignore city heterogeneity (in particular, in terms of production amenities -natural resources, infrastructure, etc. that may have a direct impact on wages) 17 . This creates no problems as long as the average education in cities is uncorrelated with their production amenities, but is a disputable assumption. Insrumenting for the contemporaneous average education with the pre-transition values or with the number of institutes in the cities could provide a solution to the problem.
While it is generally impossible to control for all relevant city-specific characteristics, the robustness of the results can be checked by controlling for at least some important characteristics of cities. In this paper, three such characteristic are chosen:
city location (geographical region defined in the RLMS), city status (whether it is an administrative centre of a region or not) and prevalence of the oil extraction industry in the city economy. However, the best way to check robustness of the results is perhaps by dropping observations from Moscow or Moscow and St. Petersburg taken together. The rationale is that these cities are obvious outliers in a number of important dimensions, e.g., size, educational attainment, number of higher education establishments, infrastructure quality, cultural amenities, etc.
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Estimation results are shown in Table 3 . Model 1 is the same as model 5 in Table 1 and is replicated to serve as a benchmark (thus, analysis that follows is based on the assumption of exogeneity of the city-level education in 1989). Model 2 introduces regional dummies. They are jointly statistically significant; however, they do 18 A similar approach is used by Jurajda (2004) who tests robustness of results by dropping data from Prague and Brno, the two largest cities in the Czech Republic. 19 Regression results also change little if additional variable for the size of the city (the number of inhabitants in 1989) which captures agglomeration effects is included.
As mentioned in the section 5, one of the concerns related to using data from the early transition period is that wages may not reflect marginal productivity of workers. One possibility to check the validity of this concern is to repeat the above analysis using more recent data. Tables 6 and 7 
Conclusions
This paper centres upon the idea that the transition economies offer a unique natural experiment that makes it possible to shed some light on the controversial issue of human capital (educational) externalities. The basic assumption underlying this paper is that the average educational attainment in the Russian cities at the end of the Soviet time was orthogonal to the demand for skilled labour and city-specific productivity shocks in the emerging market economy of the 1990s. Interpreting educational attainments in the Russian cities at the end of the communist period as exogenously determined provides a solution to the severe problem of endogeneity of average human capital which is encountered in the empirical micro-level studies based on data from the established market economies.
The estimation framework in this paper is a standard Mincerian regression augmented with the share of university/institute graduates in the cities the respondents live in. Regression results are consistent with the presence of human capital externalities. In particular, our results show that one percent increase in the share of people with higher education in a city results in the increase of city residents' earnings by 1.5-2 percent. These results hold in both 1994 and 2002, i.e., early in the transition process and a decade after the start of the reform process, are robust to the inclusion of several city-level controls and, more important, exclusion of Moscow and St. Petersburg from the sample. Interestingly, the estimated magnitude of the externality is quite similar to the findings by Moretti (2004) whose study is based on US data.
At least two caveats should be made, however. Our analysis proceeds under the assumption of exogeneity of individual schooling in the wage regression, which is entirely due to the lack of satisfactory instruments in the RLMS. Also, the effective sample size for identification of the coefficient on average education is 39 observations only, which is the number of cities in the RLMS. All models are Mincerian-type regressions of log wages on individual characteristics and the share of people with university degree in cities (either insh94 or insh89). Model 1 is an OLS regression where the share of people with university degree is estimated from the RLMS data (insh94); standard errors are calculated using White heteroscedasticity robust estimator of variance. Model 2 is the same as model 1, but the standard errors are adjusted for correlation within cities (by using "cluster" option in Stata). Model 3 is an IV regression where the share of people with university degree in a city in 1994 (insh94) is instrumented with the respective share in 1989 (insh89). Model 4 repeats model 3, but the instrument for the share of people with university degree in a city in 1994 is the number of higher education establishments in a city in 1989 (noinst89). Model 5 is an OLS regression that uses insh89, the share of people with high education in 1989, which is considered as predetermined variable, instead of insh94. Note: Standard errors in parentheses with p<0.05 = *, p<0.01 = **. All models represent Mincerian-type regressions of log wages on individual characteristics plus the share of people with university degree in cities (insh89). Model 1 is a basic specification without additional controls. All models are estimated using OLS. Standard errors are adjusted for correlation within cities. Note: Standard errors in parentheses with p<0.05 = *, p<0.01 = **. All models represent Mincerian-type regressions of log wages on individual characteristics plus the share of people with university degree in cities (insh89). Model 1 is a basic specification without additional controls. All models are estimated using OLS. Standard errors are adjusted for correlation within cities. Note: Standard errors in parentheses with p<0.05 = *, p<0.01 = **. All models represent Mincerian-type regressions of log wages on individual characteristics plus the share of people with university degree in cities (insh89). Model 1 is a basic specification without additional controls. All models are estimated using OLS. Standard errors are adjusted for correlation within cities. All models are Mincerian-type regressions of log wages on individual characteristics and the share of people with university degree in cities (either insh02 or insh89). Model 1 is an OLS regression where the share of people with university degree is estimated from the RLMS data (insh02); standard errors are calculated using White heteroscedasticity robust estimator of variance. Model 2 is the same as model 1, but the standard errors are adjusted for correlation within cities (by using "cluster" option in Stata). Model 3 is an IV regression where the share of people with university degree in a city in 2002 (insh02) is instrumented with the respective share in 1989 (insh89). Model 4 repeats model 3, but the instrument for the share of people with university degree in a city in 1994 is the number of higher education establishments in a city in 1989 (noinst89). Model 5 is an OLS regression that uses insh89, the share of people with high education in 1989, which is considered as predetermined variable, instead of insh02. Note: Standard errors in parentheses with p<0.05 = *, p<0.01 = **. All models represent Mincerian-type regressions of log wages on individual characteristics plus the share of people with university degree in cities (insh89). Model 1 is a basic specification without additional controls. All models are estimated using OLS. Standard errors are adjusted for correlation within cities. wage -hourly earnings from primary and secondary jobs in the reference month. The variable refers to money actually received rather than to the contractual wage.
A correction for wage arrears is applied (if a person received no wage in the reference month, the wage is approximated by the value of arrears divided by the length of the period over which these arrears had been accumulated. Outliers corresponding to 2,5% of observations in the lower and upper tails of the wage distribution are excluded from the dataset. Earnings data are recalculated into December 2001 prices.
lnwage -log hourly earnings from primary and secondary jobs in the reference month, i.e., log(wage).
schl -individual educational attainment (years of schooling). The variable accounts for years of schooling and is imputed on the basis of highest degree obtained, in particular, 9 years for incomplete secondary education, 11 years for ordinary secondary, 12 years for vocational, 13 years for specialized secondary, 16 years for college, 19 years for a graduate degree. The procedure is borrowed from Konstantinova-Vernon (2002) .
expp -working experience (potential, calculated as age minus schooling minus seven). expp2 -working experience squared.
sex -gender, 1 refers to males.
City characteristics:
Insh02 -fraction of people with higher education in cities in 2002. Calculated for adults (15 years and older) from RLMS.
insh94 -fraction of people with higher education in cities in 1994. Calculated for adults (15 years and older) from RLMS.
insh89 -fraction of people with higher education in cities in 1989. Census data from 1989, adult population (15 years and older).
